complications, especially when good glycemic control is achieved early and maintained prospectively. [7] [8] [9] It has been established that medication adherence and good glycemic control lead to a decrease in morbidity and mortality among diabetic patients resulting in satisfaction with care and improvement in health-related quality of care. [10, 11] In accord with national and international guidelines on the management of diabetes mellitus, treat-to-target blood glucose ranges have been recommended by the International Diabetes Federation and American Diabetes Association. The American Diabetes Association defines good glycemic control as fasting blood glucose of 70-130 mg/dL or hemoglobin A1c (HbA1c) of 5%-7%. [12] However, good glycemic control with medication requires adherence with prescribed medications [13] and recommended lifestyles. [14] Research studies have demonstrated that variables that influence medication adherence and blood glucose control among diabetic patients are multifactorial ranging from patientrelated, health professional-related, and health facility-related factors. [13] [14] [15] [16] Among the patient-related factors is diabetic treatment satisfaction. [16, 17] Patient satisfaction studies have been used as a tool for quality of care assessment and are conceptually defined as the patient's judgment on the quality and goodness of care. [18, 19] Patient satisfaction is, therefore, directly associated with the degree of satisfaction with expected care and is linked with cognitive evaluation and emotional reactions to the components of care services such medication adherence and glycemic control. [18] [19] [20] Several methods for assessing satisfaction with care have been described in biomedical literature with majority of the patient satisfaction study tools emanating from developed countries. [21] However, there is no universally accepted tool for measuring satisfaction with care that can be used across and within all the regions of the world or all disease entities. There exist general satisfaction tools such as satisfaction with outpatient services [22] and patient survey of quality of care [23] and specific instruments such as Diabetes Treatment Satisfaction Questionnaire. [24] The Diabetes Treatment Satisfaction Questionnaire status version which had undergone change version [24] and modifications [25] in different ethnolinguistic settings may not be appropriate for Nigerian diabetics due to content analysis of its Likert scale response items. [26] [27] [28] Similarly, various questionnaire methods of measuring medication adherence have been reported by researchers in different parts of the world, but there is no gold standard for precise measurement of medication adherence, [21] but different questionnaire instrument for assessing medication at the point of care has been described such as Morisky Adherence Scale (MAS-4), modified Morisky Medication Adherence Scale-8, modified Morisky Adherence Predictor Scale, Brief Medication Questionnaire, and Medication Adherence Rating Scale among others. [21] Diabetes treatment satisfaction, medication adherence, and glycemic control are reportedly variable from one region of the world to another. However, in a resource-limited environment such as Nigeria, diabetes treatment satisfaction, medication adherence, and glycemic control probably may be lower than that reported in advanced nations of the world. In Nigerian Africans, diabetes treatment satisfaction remains a significant challenge particularly at primary care settings and is likely to affect adherence with medication and invariably blood glucose control. It is based on this premise that the authors were motivated to determine the role of diabetes treatment satisfaction in medication adherence and glycemic control among ambulatory type 2 diabetic Nigerians in a primary care clinic of a tertiary hospital situated in a resource-limited environment of Southeast Nigeria.
MateRials and MetHods
This was a clinic-based descriptive study conducted on 120 adult type 2 diabetic Nigerians from April 2011 to December 2011 at the Department of Family Medicine of the Federal Medical Centre (FMC), Umuahia, Nigeria.
Umuahia is the capital of Abia State, Southeast Nigeria. Abia State is endowed with abundant mineral and agricultural resources with supply of professional, skilled, semi-skilled, and unskilled workforce. Economic and social activities are low compared to industrial and commercial cities such as Onitsha, Port Harcourt, and Lagos in Nigeria. Until recently, the capital city and its environ have witnessed an upsurge in the number of banks, hotels, schools, markets, industries, junk food restaurants, in addition to the changing dietary and social lifestyles. The Department of Family Medicine serves as a primary care clinic within the tertiary hospital setting of the medical center. All adult patients excluding those who need emergency health-care services, pediatric patients, and antenatal women are first seen at the Department of Family Medicine where diagnoses are made. Patients who need primary care are managed and followed up in the clinic while those who need other specialists care are referred to the respective core specialist clinics for further management.
The inclusion criteria were adult diabetic Nigerians aged ≥18 years who gave informed consent, had been on outpatient treatment for diabetes mellitus for at least 3 months in the family medicine clinic and had recorded at least three clinic visits (recruitment visit, penultimate visit before the end of study, and end of the study visit). This was to ensure that the study population was familiar with prescribed oral hypoglycemic medications. The exclusion criteria included critically ill patients and diabetic patients who were on insulin medication.
Sample size estimation was determined using the formula [29] for estimating minimum sample size for descriptive studies and had been explained in previous publication by the authors. [13] A sample size of 120 adult diabetic patients was used for the study.
The eligible patients for the study were consecutively recruited for the study based on the inclusion criteria until the sample size of 120 was achieved. Archives The study instrument consisted of sections on sociodemographic data, information on medication adherence, diabetes treatment satisfaction, and blood glucose control in the previous 1 month.
Medication adherence was assessed by the use of pretested, interviewer-administered questionnaire on 30 days selfadministered and reported therapy. [13] Patients were seen at the recruitment visit and at the end of the study visit. At the end of the study visit, the adherence section of the data collection tool was administered. The information collected at the end of the study visit included: (i) How many times per day do you take your blood glucose medication? (ii) How many tablets do you take specific to your diabetic condition? (iii) How often do you take your blood glucose medication (all-times, most-times, sometimes, rarely, and never). (iv) How many dose(s) of your antidiabetic drugs have you missed in the previous 1 month? (v) How many of your previous blood glucose medication is remaining after the previous 1-month visit? Adherence was graded using an ordinal scoring system of 0-4 points developed by the authors from the review of literature [13, 20, 21, [30] [31] [32] as follows all-times = 4 points, most-times = 3 points, sometimes = 2 points, rarely = 1 point, and never = 0 point.
Diabetes treatment satisfaction was studied using questionnaire tool that was designed by the authors to suit Nigerian environment through review of relevant literature on outpatient treatment satisfaction [18] [19] [20] [21] [22] [23] and diabetes treatment satisfaction. [8, 10, 16, 17, [24] [25] [26] [27] [28] The specific domains of treatment satisfaction examined were satisfaction with current treatment, convenience of treatment, flexibility of treatment, and continuity with present treatment. Satisfaction with each of the specific domains of treatment was given an ordinal score in a six-point Likert scale of extremely satisfied = 5 points, very satisfied = 4 points, satisfied = 3 points, dissatisfied = 2 points, very dissatisfied = 1 point, and extremely dissatisfied = 0.
Pretesting of the diabetic treatment satisfaction and medication adherence section of the study instrument was done at the Family Medicine Clinic of the FMC, Umuahia. Five diabetic patients were haphazardly used for the pretesting of the diabetic treatment satisfaction and medication adherence questionnaires which lasted for 1 day. The pretesting was done to assess the applicability of the questionnaire tools. All the patients used for the pretesting of the questionnaire instrument gave valid and reliable responses confirming the clarity and applicability of the questionnaire tools and questions were interpreted with the same meaning as intended.
The baseline fasting blood glucose was recorded at the time of recruitment for each patient (recruitment visit) and subsequently at the end of the study visit. [13] An adherent patient was defined as one who had a score of 4 points (took all the prescribed doses of antidiabetic medication(s) all-times) in the previous 30 days by the end of the study visit, whereas those that scored 0-3 points and missed a day dose of antidiabetic medications meant nonadherence. [13] A patient was defined to have goal blood glucose control if his or her fasting blood glucose at the end of the study visit was between 70 and 130 mg/dL. [13] Overall satisfaction referred to those who scored at least 3 points in all the domains examined, whereas specific satisfaction to the subscales of items of satisfaction referred to those that scored at least 3 points in specific domain. Overall dissatisfaction referred to those who scored 0-2 points in all the domains examined, whereas specific dissatisfaction to the subscales of items of satisfaction referred to those that scored 0-2 points in specific domain.
The ethical clearance was obtained from the Ethics Committee of the hospital. Consent was also obtained from the patients.
The results generated were analyzed using software Statistical Package for Social Sciences (SPSS) version 13.0, Inc. Chicago, IL, USA, for the calculation of percentages for categorical variables. Percentages and frequencies were compared by Chi-square test. The level of statistical significance was set at P < 0.05.
Results
Of the 120 diabetic patients studied, 103 (85.8%) were satisfied with the diabetic treatment received whereas 17 (14.2%) were not satisfied. More so, 87 (72.5%) diabetic patients were adherent with antidiabetic medication whereas 33 (27.5%) of them were not adherent with medication. Furthermore, 74 (61.7%) patients had good glycemic control whereas 46 (38.3%) of them were uncontrolled [ Table 1 ].
Of the 103 diabetic patients that were satisfied with treatment, 80 (77.7%) of them were adherent with medication whereas 23 (22.3%) were nonadherent with medication. The difference was statistically significant (χ 2 = 11.65; P = 0.025) [ Table 2 ].
Of the 103 diabetic patients that were satisfied with treatment, 69 (67.0%) of them had good glycemic control whereas 34 (33.0%) had poor glycemic control. The difference was statistically significant (χ 2 = 8.33; P = 0.04) [ Table 3 ].
discussion
This study has shown that 85.8% of the diabetic patients were satisfied with their treatment and that diabetic patient satisfaction with treatment was significantly associated with medication adherence and glycemic control. Although the overall treatment satisfaction was high, it was skewed toward the lower end of satisfaction subscales. The finding of this study is in tandem with the reports that satisfied diabetic patients had better medication adherence and glycemic control than their dissatisfied counterparts. [17, 25, 33] The implication of this finding is that physician attending to dissatisfied diabetic patient may attribute the lack of response to medication as therapeutic failure rather than dissatisfaction with treatment. [34] Dissatisfaction with treatment could constitute a risk factor for nonadherence with medication, and dissatisfied patient may take recourse to complementary and alternative medications, healer and doctor shopping. [13, 18, 19, 35] It is, therefore, pertinent to improve treatment satisfaction among the diabetic patients as this has been shown to enhance coping mechanism, treatment-seeking behavior, illness behavior, medication adherence, blood glucose control, and overall quality of life of diabetic patients. [8, 9] The primary care physicians involved in the treatment of diabetes should be aware of these subtleties as this can affect continued relationship with the medical practitioner and recommendation of the practitioner to other diabetic patients.
This study has shown that diabetic treatment satisfaction was significantly associated with medication adherence. Adherent patients had higher satisfaction scores than nonadherent patients thus corroborating the reports that improving satisfaction with treatment could enhance medication adherence. [10, 13, 33, 36] It is, therefore, not enough to prescribe antidiabetic medications during clinical encounter with diabetic patients, but regular evaluation of satisfaction with treatment should be a component of care package for diabetic patients in primary care settings. Primary care clinicians managing diabetic patients should inquire for treatment satisfaction at every patient encounter because adherence to prescribed antidiabetic medications is crucial for achieving metabolic control. Being aware of these determinants of medication adherence and evaluating them during subsequent patient visits can affect the quality and quantity of care delivered to these diabetic patients.
This study has demonstrated the association between diabetic treatment satisfaction and blood glucose control. The finding is in consonance with the reports that if diabetic patients are satisfied with their treatment, glycemic outcome will expectedly improve. [13, 16, 35] This could be a reflection of improved well-being and wellness associated with good glycemic control amid other contributing factors. [13, 27, 37] The goal of diabetic treatment is to achieve good glycemic control, prevent acute complications, and reduce the risk of long-term diabetic-related complications. [7, 13] Diabetic patients that are dissatisfied with treatment do not only have poor blood glucose control but also have broader socioeconomic and medical consequences caused by uncontrolled diabetic medical condition. [7, 13, 27] Achieving and sustaining treatment satisfaction and good glycemic control will enable diabetic Nigerians benefit from satisfying life reportedly enjoyed by their counterparts in developed countries. Efforts are, therefore, needed to improve on diabetic treatment satisfaction of adult Nigerian diabetics as well as providing patient-oriented care that will promote treatment satisfaction. This will help in the attainment of positive therapeutic outcomes such as good glycemic control and will enable diabetic Nigerians realize the full benefits of antidiabetic therapy.
Implications of the study
Diabetes treatment satisfaction, medication adherence, and blood glucose control are of phenomenal relevance in the management of diabetic patients in a resource-constrained setting of Nigeria. As the case detection rates of type 2 diabetes mellitus increase in adult Nigerians achieving treatment satisfaction, medication adherence, and glycemic control to target has constituted an important management challenge in the subregion. This study, therefore, brings to the fore the need for improved diabetes management through periodic evaluation of treatment satisfaction as well as strengthening the standard of diabetic care aimed at enhancing medication adherence and good glycemic control.
Limitations of the study
The limitations of this study are recognized by the researchers and were described in the previous study by the authors. [13] First and foremost, the sample for the study was drawn from Family Medicine clinic of the hospital. Hence, the findings of this study may not be general conclusions regarding diabetic patients attending medical outpatient clinics of the Department of Internal Medicine of the Hospital. Second, the limitations of using fasting plasma glucose to assess glycemic control are also recognized by the authors. Admittedly, fasting plasma glucose is predictive of acute glycemia and day-to-day variability of blood glucose and contributes to chronic glycemia. However, local Nigerian studies [13, 38, 39] have shown strong, significant positive correlations of HbA1c and fasting plasma glucose among Nigerian diabetics implying that fasting plasma glucose could be a good useful surrogate marker for glycemic control. However, this study gave some useful insight into the magnitude of the glycemic control among the study population. Furthermore, the limitations imposed by the self-reported measure of adherence and satisfaction with treatment for the study are recognized by the authors. In addition, the sample size for the study was relatively small, but this was the number of patients seen within the duration of the study.
conclusion
Diabetic treatment satisfaction was significantly associated with medication adherence and glycemic control. However, treatment satisfaction did not translate to marginally higher medication and glycemic control. There is a need to sustain and improve on the current diabetic treatment satisfaction while efforts should be made to address the areas of dissatisfaction with treatment to make the diabetic clinic patient friendly.
Future research studies
Future research directions are required to explore the aspects of diabetic treatment that leads to dissatisfaction with treatment. This will provide valuable clinical data for intervention purposes.
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